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INTRODUCTION
This literature review analyses recent studies of depression and suicide in seafarers. Seafarers are predominantly male, come from a variety of nations, and speak a multitude of languages. They often spend months at sea with little or no contact with their life ashore, while working and living in limited spaces where there may be substantial amounts of noise, heat and vibration as well as the motion of the ship [1] . Distance from home and the working and living environment have usually been assumed to contribute to the high suicide rate of seafarers in the past [2] [3] [4] [5] [6] [7] . The question remains, however, if this is still relevant today.
A previous review of several studies up to 2009 [8] , argued that it is to be expected that the high suicide rates of these earlier studies are still valid. Although (as will be discussed below) there is some evidence for this, there are also other important factors. Firstly, many of the studies included in the review noted a general declining trend in seafarer suicide rates. Secondly, most of studies are based Western European seafarers or fleets (especially from the United Kingdom), this is important given the recent trends in manning where seafarers from East Asia have become a major part of the seafarer workforce [9] . Thirdly, men as a whole are more likely to commit suicide than women [10, 11] ; therefore, some studies compared suicide rates in seafarers with male working aged populations ashore. A fourth issue with these studies which also affects much of the literature on seafarers' depression and suicide is the relevance of social isolation. Isolation is inevitable for many seafarers as they may go months without access to communication with their shore-based family and friends [12] , yet how this influences them (if at all) is uncertain. A number of the published studies assume a causal relationship between isolation and suicide or depression without providing robust evidence for it.
The previous review is important as there are two apparently conflicting bodies of literature on seafarers' mental health and wellbeing; one that is troubled and perceives significant continuing morbidity as well as suicide mortality, and another that is optimistic about the available evidence on recent trends and developments. Deconstructing this debate forms the first part of this review. Having summarised the most recent evidence for seafarers' depression and suicide, the second part will discuss some important limitations to contemporary understanding and knowledge of seafarers' mental health.
Alex Mellbye, Tim Carter, Seafarers' depression and suicide Lastly, as data on seafarers' depression and suicide is scarce and fragmented, in certain instances it is necessary to review risks indirectly using evidence on topics such as stress, fatigue, and loneliness. This is not as valid as the direct use of observations on depression and suicide, but given the lack of consistent data it is warranted, especially as there is much medical literature which indicates that factors such as stress and loneliness are related to depression and suicide [13] [14] [15] [16] .
SEAFARERS' DEPRESSION AND SUICIDE

GENERAl FINDINGS
Studies on the depression and suicide of seafarers show two opposite and contradictory trends. On the one hand there is the perception that their general mental health is by and large stable and positive. This is corroborated by such reports as The Manpower Report [17] , which found that a clear majority of the sample population of seafarers reported themselves to be "satisfied", "happy", and "very happy" in response to a question about their levels of satisfaction. In an article from 2012, Oldenburg et al. [18] studied stress and burnout syndromes and found that "compared with the majority of on-shore occupations (…) the burnout risk in seafarers seems to be moderate although seafaring is repeatedly considered as a particularly demanding occupation" (my emphasis, p. 413). Similarly, Besikci et al. [19] found that fatigue and distress were not particularly pronounced in seafarers' self-reports. Other arguments for the good mental health of seafarers are the low rate of medical repatriations. From a population of 388,963 seafarers contracted from the Philippines over a 5-year period, Abaya et al. [20] found that about 1.7% had been repatriated, but that only 1.8% of these repatriations were for psychological or psychiatric reasons (about 120 seafarers or 1 in 3,000 of the population studied). This indicates that a very small proportion of seafarers become troubled enough (in psychological terms) to be returned home during their time at sea for the sake of their own mental health. Such literature makes the case that although seafaring is an occupation with hazards and risks, there is no indication of a high risk of depression.
Other reports give a contrary view. The International Transport Workers' Federation (ITF) Seafarers' Trust survey [21] , for example, found that the number of seafarers who knew colleagues that had considered suicide varied from 6% to 35% of respondents, depending on their home country. Additionally, half of the sample of respondents reported often or sometimes feeling anxious, depressed and hopeless while at sea. The Women Seafarers' Health and Wellbeing Survey [22] found that the second biggest health issue for the respondents was stress, anxiety and depression. This is corroborated by a series of studies on fatigue in which it was repeatedly reported that seafarers felt tired and complained of lack of sleep [23, 24] . Finally, a study by Hjarnoe and Leppin [25] found that seafaring was associated not only with a lack of positive health behaviours (such as physical exercise) but also a presence of negative ones (such as smoking).
The picture is a complex one as many recent studies present divergent findings on the condition of seafarers' mental health and wellbeing. By contrast studies investigating seafaring risks in earlier time periods found it to be more hazardous, have a higher mortality rate, and to have had a consistently higher suicide rate than other occupations [2] [3] [4] [5] [6] [7] , yet many of these studies also reported a declining rate of seafarer suicide between the 1960s to the early 2000s. A more revealing picture emerges from looking at these issues within the population of seafarers i.e. which seafarers are more/less likely to become depressed or suicidal.
Looking at suicide rates from the late 1970s to the early 2000s, Roberts and Marlow [2] concluded that "as almost 90% of suicides occurred among ratings and catering crew (…) suicide risks are strongly associated with the rank of the seafarer" (p. 179). Furthermore, about 87% of all suicides happened on large deep-sea ships. It would therefore seem as if rank and types of voyage have been important determinants of seafarers' suicide rates.
RANK
In two studies done by Oldenburg et al. [18, 26] there were some surprising findings. Their main conclusion was that with the exception of galley staff, officers were the most stressed rank of seafarers due to their "high responsibility for the crew and the ship and by permanently changing job demands (port clearance, district routes and watch-keeping at sea)" ( [26] , p. 413). This was given support in their later study which found that "officers stayed on board for considerably shorter periods (4.8 vs. 8.3 months for ratings) but had significantly more often an extremely high number of working hours (…) Correspondingly, officers complained more frequently of a higher stress level due to time pressure" ( [18] , p. 96). In regards to rank, it would therefore seem, on the basis of self-reported stress levels, that officers are the group which is at most risk. This is at odds with Carotenuto et al.'s study [27] which found that ratings and non-officers were more at risk for high stress levels than officers. However, their study used data from an earlier time period. The association between rank and stress (or "burnout" [26] ) seems therefore to have changed over the past decade with officers being more at risk than ratings. This is supported by Allen et al. [23] who found that 61% of officers reported being "often or always affected by fatigue" ( [23] , p. 88). On the other hand, Thomas et al. [28] looked at the impact of seafaring on the seafarers' spouse and family and found that officers' families had a better relationship with the officer as s/he would have longer leave periods and so be able to spend more time at home. Comparing seafarers across their ranks, the patterns are ambiguous as officers are on one hand more stressed at work, but also seem to have stronger family and spousal relationships due to their shorter time on board.
DEEP-SEA AND SOCIAl ISOlATION
The shorter periods that officers spend at sea and its effect on relationships, as just noted, can be expected to result in reduced social isolation. In explaining why 87% of registered suicides between 1976 and 2002 happened on deep sea ships, Roberts and Marlow [2] argue that "seafarers in deep sea trading ships are often at sea continuously for weeks or months and can be exposed to isolated social and working conditions, made worse by recent reductions in ship crewing numbers, as well as long term separation from family" ( [2] , p. 179). More recent publications indicate a similar pattern. In listing the biggest stressors on board, a clear majority of participating seafarers reported separation from their families, and this comes before other factors such as time pressure and long working days [18, 26] . Similarly, Haka et al. [29] found that the biggest factor motivating seafarers to quit their job was "time away from home" as over 50% of their respondents reported this as their biggest issue with seafaring ( [29] , p. 24). Although the evidence is scarce, these studies do support the notion that separation from family and friends does indeed have a detrimental impact on seafarers' mental health with deep-sea vessels being the most susceptible for this effect.
Separation from life ashore with months spent away from home and few opportunities for communication contribute to feelings of social isolation (explicitly discussed in [12] and [8] ; see also Rhode et al. [30] for isolation and loneliness and Shattell et al. [31] and Apostolopoulos et al. [32] for the social isolation of truckers). Besides direct reports of adverse effect on wellbeing other evidence gives support to the importance of social isolation as a challenge to seafarers' mental health. Seafarers' desire for better connectivity is one such factor. As reported in the Futurenautics' Crew Communications Survey of 2014 [33] , 76% of respondents identified improved internet access as the most wanted on-board service. In the ITF Seafarers' Trust survey of 2016 it was reported that 90% of respondents listed access to internet facilities as the most important of port-based welfare services [34] . Interestingly, a similar desire was voiced in The Manpower Report [17] , although here it was less significant than other complaints and wishes of seafarers. A study from 2003 by Thomas et al. [28] investigated the effect of seafaring on the families of the seafarers. They found that that the length of contract (and hence time spent at sea) could have important repercussions for the family life of the seafarer, with spouses reporting loneliness during the seafarers' absence and problems in sustaining intimate and emotional relationships. Longer contract periods increased such difficulties.
The available evidence suggests that spending long periods of time at sea and away from home can have a negative effect on seafarers' mental health. Not only is there direct evidence for this in terms of self-reported stress [18, 26] , but there are also other indications such Haka et al.'s [29] study on motivational factors and the reported importance of connectivity. The development of communication technology over the last ten years may have played a part in reducing the sense of distance between seafarers and their spouses, family and friends. Thus in 2007, Tang [35] noted how the internet had become a convenient way for seafarers and their partners to stay in contact and for seafarers' partners to develop a community; and it is doubtful whether access to online forums and websites has reduced since then. Although isolation is something that can be felt by all types of seafarers, evidence points to time at sea as an exacerbating factor, hence it is relevant to discuss social isolation and deep-sea voyages together.
GENDER
Women make up about 1-2% of the world's total seafaring population [22] . The women's health and wellbeing survey reports that anxiety, stress and depression are women seafarers' second biggest reported health issue, after back/joint pain [22] . The frequency of reported back/joint pain varies with the type of job and ship but depression and anxiety are more equally distributed. This might suggest that women seafarers' health is less affected by work on different types of ship than their male counterparts'. However, when comparing women seafarers' anxiety, stress and depression with male seafarers' the predisposition of women to report these symptoms is well known from other settings [36, 37] . It needs to be noted that women seafarers also report gender related discrimination, ranging from distorted expectations of their work capacity to outright sexual harassment [38] . In addition women seafarers often have a harder time finding and retaining employment because of prejudice among employers who consider that it is better for crew morale not to have women on board as this might cause sexual tension and jealousy [39] . As women seafarers often have to deal with discrimination, one could expect to find a higher depression and suicide rate among women seafarers than in women in other less male dominated occupations [40, 41] .
MUlTICUlTURAlISM -AND NATIONAlITy
Multicultural and multilingual ship crews have become more common in the last 25 years. However there is little information on the contribution of these changes to seafar-Alex Mellbye, Tim Carter, Seafarers' depression and suicide ers' depression and suicide. There is one study that includes data on suicide in seafarers from some Asian countries and a related one on the Hong Kong fleet, both reflect incidence in the late twentieth century [42, 43] . One study found that "cross-cultural communication on board tends to be more successful in terms of interaction and outcomes when seafarers are culturally close and less successful when they are culturally distant from each other. Cultural distance between seafarers is a major determinant of stress and leads to failure to communicate and build relationships on board. An important indicator of cultural distance is variations in pronunciation and usage of Maritime English" ( [44] , p. 265). Similarly, Alfiani ([45] , p. 34) argues that there is a "cultural adjustment period" in which the seafarer may experience "mental pressure and psychological constraint" due to not knowing the cultural boundaries with his/her crewmates", and that speaking one's mother tongue could produce suspicion among non-speakers of that language. This may contribute to loneliness and unsatisfying social relationships, potential risk factors for depression and suicide [13, 15] . Progoulaki [46] notes the importance of 'soft' social skills to seafarers. These enable the seafarer deal with misunderstandings and potential conflicts between people of different cultures [47] . Cross-cultural conflict may arise from different values, understandings and languages and can obstruct the development of positive relationships. Although such topics as language and culture can be seen as relevant to understanding seafarers' depression and suicide, their actual impact has yet to be investigated.
lIMITATIONS
Aspects of the life and work at sea limit and may confound study findings, notably the selective factors that determine entering and maintaining a career at sea.
SElECTION BIAS
A barrier to the analysis of seafarers' depression and suicide comes from the lack of information on the characteristics of the seafaring population. The Global Seafarer [9] noted that in the 1980s there was a dramatic change in recruitment strategies for seafarers with an increasing proportion of seafarers being hired from developing countries and East Asia, particularly the Philippines. As a result, most of the new seafarers came from "non-established sources", of whom "most (…) had not previously worked on ocean--going ships" which "entailed an unavoidable reduction in standards of competence" ( [9] , p. 60). Similarly, Sampson ([1], p. 2) reported the same trend in recruitment and adds, "a major motivation in going to sea, and the only one for many people, is the high income that can be earned over a relatively short period of time. This is particularly true for seafarers in the developing world who, as a consequence of the globalisation of the shipping industry, can earn tremendous salaries relative to their shore-based counterparts". However this change arose from ship owners' seeking to reduce their crewing costs and seafarers from developing countries are often given lower wages than their colleagues from developed ones. As such, there can often occur a problem of exploitation, because employers pay different wages to their employees depending on nationality [46] .
The increase in seafarers coming from un-established sources (which often means from poor inland areas [48] ), because of the economic benefits, may be a result of a lack of employment in their area of origin. If so, then this would suggest that they are motivated go into seafaring out of necessity rather than preference. In terms of depression and suicide, this group of seafarers would therefore be expected to have a greater likelihood of having a negative reaction to the working and living conditions of seafarers, as they do not have a positive preference for this type of employment.
On the other hand there are reports that identify positive reasons for individuals going into seafaring. The Maritime Career Path Mapping [49] survey found that its respondents overwhelmingly chose a life at sea for positive reasons such as it being an "interesting and challenging job", "I like ships", and "I like travel and meeting people" (p. 14), while other reasons such as pay or lack of employment opportunities ashore ranked lower. Similarly, the importance of adventure and freedom are other themes which recur in the literature [50] along with "the possibility of seeing the world" ( [51] , p. 329). These studies indicate that the people who go into seafaring may do so through interest and choice rather than economic necessity. In this case one would expect the population of seafarers to have a very different reaction to the work conditions of seafaring than those who work at sea solely for economic reasons.
In terms of understanding seafarers' depression and suicide, one can think of these differences in attitude as variables that can be activated depending on conditions on board. One would, for instance, expect the wellbeing of a seafarer who comes from poverty and provides for his/her family as more likely to have a more negative response to being repatriated from a ship after an injury than a seafarer with a financially secure background and who has no family responsibilities. The role that a seafaring career plays in a person's life depends on their situation and attitudes, thus one can never fully assess the topic of depression and suicide among seafarers without taking into account the wider context of their situation when working at sea.
The variables just described could be termed sociological, but there are also important psychological ones that need to be considered. Most important is the lack of access to information about seafarers' mental health records. As long as this is missing it is difficult to make robust assess-ments of the contributory causes of seafarer depression and suicide, as the contributions of pre-boarding mental health issues and events arising while at sea will be obscure. The recruitment of seafarers may also affect risk, those with mental health problems may choose not to work at sea or be denied employment, but conversely individuals with mental health issues such as depression may be attracted to a career at sea due to its isolation and distance from society. Gould [52] reported that some seafarers perceived seafaring as an attractive escape from troubles. Because of all these potential confounding factors a better understanding of recruitment into work at sea is a pre-condition for improved analysis of the role of life at sea as a cause of depression and suicide.
MEDICAl ExAMINATIONS AND HEAlTH ASSESSMENTS
Ideally, workers and employers in any occupation should be able to have trust in a mutually beneficial health care service that assures the employer of fit workers and the workers of appropriate medical service without loss of employment. This is not always the case in the seafaring world. Pre-employment medical examinations (PEMEs) are medical examinations intended to assess whether or not the seafarer is fit enough for work. If s/he is then s/he will be given a medical certificate qualifying him/her for work on board a ship [53] . All seafarers are required to successfully complete these in order to sign a contract for a voyage. A few issues occur: Firstly, the assessments are primarily focused on investigating physical health and are therefore less likely to find mental health problems such as depression, not least because mental health problems are inherently difficult to detect. Secondly, because seafarers are dependent on the certificates to obtain a contract and hence income, there have been problems with seafarers using falsified certificates [46] . Thirdly, there is the issue of who has access to the results of the medical examination. As Carter et al. [54] writes, "medical information needs to be held in confidence by the examining doctor who issues a certificate of fitness, especially when this is issued directly to the employer or crewing agent rather than being handed to the seafarer. This prevents employers and agents second guessing decisions on the certification of fitness, and hence who to offer employment to, by forming their own views on the clinical findings" ( [54] , p. 1-2). Thus the PEME is by itself not suited for detecting mental health issues such as the risk of depression and suicide, with the added problem that there is a significant potential for conflict of interests between seafarers and their employers [55] . Employers want fit and healthy (i.e. low-risk) seafarers on their ships, while seafarers will often want employment (and may even be financially dependent on employment) regardless of their health.
A similar conflict of interests also relates to seafarers' access to health care. As one survey found, concerns about confidentiality are one of the biggest obstacles to seafarers seeking health care [22] . Similarly, another study found that a majority of seafarers pursue health care through private health care organisations that are unrelated to the seafaring world [56] . The potential conflict of interests between seafarers and their employers over the role of health care and health assessments may mean that there are limitations to the scope for detecting seafarers' depression and suicide risks in the course of clinical contacts, perhaps the one exception being data on repatriation rates [20] .
FURTHER CHAllENGES
Some of the problems in assessing risks are more general and relate to the industry as a whole, as they are a consequence of seafarers spending long periods at sea and moving across international borders. This imposes limitations for research, as the only seafarers who can respond to surveys are the ones with access to internet, which is often only available when ashore. Furthermore, longitudinal studies are difficult to conduct due to the mobile nature of the seafaring profession. International surveys are also complicated by the need to conduct them in more than one language and to recognise that cultural understandings of what it means to be depressed or suicidal vary widely, thus adding to the difficulty of producing good cross-cultural data representations of seafarers' mental health. As Fernando [57] writes, "there are fundamental differences between concepts of mental health and mental disorder derived from Western cultures and those from non-Western cultures in Asia, [and] Africa (…) differences that continue to exist in spite of the so-called 'Westernisation of the world'" ( [57] , p. 67). Furthermore, there is very little information about seafarers' life once home and ashore ((Thomas et al. [28] is an exception). As seafarers are employed on the basis of voyages, information on depression and suicides once ashore would be recorded in national health databases that are not readily accessible to the maritime health investigator.
As a consequence of these complexities much of what is known is derived from case series with limited ability for generalisation [6, 19, 25] . The few surveys that have been conducted in recent years and which address aspects of mental wellbeing (such as [17, 21, 22, 49] ) have inconsistent findings.
Another complication in assessing risks of depression and suicide are 'disappearances'. These are seafarers who are presumed to have fallen overboard and drowned. These are usually assumed to be accidents, though the possibility that they are homicides and suicides cannot be excluded [5] . A previous study [2] noted that that suicide was considered the probable cause in most disappearances at sea. This would suggest that the reporting of suicides is often but Alex Mellbye, Tim Carter, Seafarers' depression and suicide not always biased towards underreporting. Some reports include disappearances at sea as suicides; and bodies later found drowned -with "open verdicts" subsequently recorded as accidents. One can therefore assume that ships or fleets that report a high frequency of disappearances could have a more serious problem with suicide than that indicated by official suicide statistics.
CONClUSIONS
Contemporary evidence that relates to seafarers' depression and suicide is scarce and fragmented. This has made it necessary to somewhat broaden the scope of inquiry by investigating such topics as stress and loneliness. Once this is done, the general conclusion is that, while seafarers have had severe problems with mental health in the past, the trend appears to be improving. This is corroborated by (a) articles which have either noted a declining trend in suicides or the lack of dramatic stress levels in contemporary seafarers as compared to onshore occupations, and (b), the lack of studies which definitely indicate a high rate of depression and suicide (to the best of the authors' knowledge, the ITF report and Women Seafarers' Health and Wellbeing survey are the only two contemporary studies that provide direct evidence). Overall there is nothing to suggest that such reassuring conclusions are valid for all seafarers or for all seafaring activities as the pattern of risks and responses is complex. For example a consistent finding is that there are significant variations in mental health between different sub-groups of the seafaring population. Much attention has been given to the contribution of social isolation, and taken together with related variations associated with rank and type of voyage, this appears to be important. For example, ratings on deep-sea voyages are more likely to suffer from long-term stress and loneliness when compared to officers who have more frequent shore leave and short but intensive periods of work at sea. Additionally, women may experience seafaring differently from men in that they have to deal with gender discrimination in addition to all the other strains of the job. It is variations in mental health relating to rank and gender that require closer study in order to identify optimal policies for reducing the risks of depression and suicide amongst seafarers.
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